a b s t r a c t
A growing number of studies have investigated how motivation interacts with particular cognitive functions, including attention, working memory, and other executive functions. In these studies, the emphasis has been on understanding how motivation impacts brain regions that contribute to improving behavioral performance. Less is understood about how positive incentives may actually impair behavioral performance. Here, we were interested in investigating a situation in which reward would be potentially deleterious to behavioral performance. Specifically, we hypothesized that rewarding participants for correct going would impair stopping performance. Critically, we hypothesized that the effects on inhibition would be specific, namely, not simply attributable to a speeding-up of reaction time during go trials. To investigate the interaction between inhibition and motivation, participants performed a stop-signal task during two conditions, namely, during a neutral, control condition and during a rewarded condition during which they were rewarded for correct go performance. Behaviorally, participants exhibited longer stop-signal reaction times during the reward relative to the control condition, indicating that it was harder to inhibit their responses during the former condition. Neuroimaging findings revealed that a host of brain regions were involved in stop-signal inhibition, as indexed via the contrast of successful and unsuccessful stop trials. Critically, a subset of these regions, which included the right inferior frontal gyrus, the left precentral gyrus, and bilateral putamen, exhibited significant inhibition by condition interactions, demonstrating that cognitive and motivational signals interact in the brain during inhibitory control.
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Human behavioral flexibility depends on a set of so-called executive control functions that are engaged when non-habitual behaviors are required. Human behavior is also shaped by motivational factors, which are closely tied to reward and punishment. A growing number of studies have investigated how motivation interacts with particular cognitive functions, including attention, working memory, and other executive functions (Engelmann, Damaraju, Padmala, & Pessoa, 2009; Locke & Braver, 2008; Mohanty, Gitelman, Small, & Mesulam, 2008; Small et al., 2005) . In these studies, the emphasis has been on understanding how motivation impacts brain regions and contributes to improving behavioral performance (Braver, Gray, & Burgess, 2007; Pessoa, 2009) . Less is understood about how positive incentives may actually impair cognitive performance. Such knowledge is of importance, however, because diminished behavioral control is a central feature of many clinical and non-clinical groups, including impulsive individuals, ADHD, OCD, and drug abuse populations (Chambers, Garavan, & Bellgrove, 2009; Li & Sinha, 2008) . In particular, the latter appears to be linked to alterations in processes that * Corresponding author. Tel.: +1 812 855 6952.
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are involved in optimizing behavioral responses (Garavan & Stout, 2005) .
Inhibiting a prepotent response has been investigated both behaviorally, with monkey physiology, and with human ERPs and fMRI by using go/no-go and stop-signal tasks. Inhibition is believed to involve "control regions" in prefrontal cortex (Aron, Durston, et al., 2007; Chambers et al., 2009) . In particular, the inferior frontal cortex (IFC), especially on the right hemisphere, is thought to be centrally involved in this function (Aron, Fletcher, Bullmore, Sahakian, & Robbins, 2003) . Other frontal regions, including the pre-supplementary motor area (pre-SMA), anterior cingulate cortex (ACC), superior/medial frontal gyrus, and precentral gyrus, also have been implicated in response inhibition (Floden & Stuss, 2006; Li, Huang, Constable, & Sinha, 2006; Nachev, Wydell, O'Neill, Husain, & Kennard, 2007; Picton et al., 2007) . Subcortical regions, including the caudate, putamen, and the subthalamic nucleus, appear to be important, too (Aron, Behrens, Smith, Frank, & Poldrack, 2007; Aron & Poldrack, 2006; Li, Yan, Sinha, & Lee, 2008) .
Response inhibition is known to be compromised in, for instance, chronic cocaine users (Hester & Garavan, 2004) and impulsive individuals (Logan, Schachar, & Tannock, 1997) , consistent with the notion that it interacts with motivational factors. However, the explicit effect of motivation on inhibition remains
